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ABSTRACT
Over 5% of the world’s population (466 million people) has disabling hearing
loss. 4 million are children. They can be hard of hearing or deaf. Deaf people
mostly have profound hearing loss, which implies very little or no hearing. Over
the world, deaf people often communicate using a sign language with gestures of
both hands and facial expressions. The Sign Language is a full-fledged natural
language with its own grammar and lexicon. Therefore, there is a need for trans-
lation models from and to sign languages. In this work, we are interested in the
translation of Modern Standard Arabic (MSAr) into Sign Language. We gener-
ated a gloss representation from MSAr that extracts the features mandatory for the
generation of animation signs. Our approach locates the most pertinent features
that maintain the meaning of the input Arabic sentence.
1 INTRODUCTION
The main impacts of deaf is on the individual’s ability to communicate with others in addition to
the emotional feelings of loneliness and isolation in society. Consequently, they can not equally
access public services, mostly education and health and have not equal rights in participating at the
active and democratic life. This leads to a negative impact in their lives and the lives of the people
surrounding them.
Over the world, deaf people often communicate using a sign language with gestures of both hands
and facial expressions. The Sign Language is a full-fledged natural language with its own grammar
and lexicon. However, sign languages are not universal where each natural language have its corre-
sponding sign language. As research in machine translation from one language to another increased
in recent years; mainly due to advances in deep learning field; research in translation from and to
sign languages increased as well.
Typically, a machine translation system from an input language to a sign language can be divided
into two stages. The first stage consists of finding a mapping between the text of the input language
and a sign representation. In the second stage, the sign representation is matched to a visual sign
using an animated avatar (Fig. 1). The representation of the sign could be textual; one talk about the
gloss representation; or symbolic such as Hamburg representation Hanke (2004).
In the literature, in the best of our knowledge, there is very few research on the translation of Modern
Standard Arabic (MSAr) into Sign Language. This is mainly due to the morphological and gram-
matical complexity of the MSAr and to the lack of data. In this work, we aim to generate a gloss
representation from MSAr that extracts the features mandatory for the generation of the animation
signs.
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Figure 1: Translation of a natural language to a sign animation.
2 PROBLEM STATEMENT
Unlike the majority of the natural languages, the Modern Standard Arabic Language is written from
right to left. Furthermore, it contains ambiguities in many aspects, such as problems to identify the
right function or meaning of a word, the absence of capital letters which complicates the differen-
tiation between proper nouns, adjectives, nouns, abbreviations and acronyms Farghaly & Shaalan
(2009). In statistical Arabic translation systems, dealing with those ambiguities were shown to have
significant effects Oudah et al. (2019). This observation remains true when one want to translate
from MSAr to a sign language gloss representation Rayner et al. (2016); Aouiti & Jemni (2018);
Luqman & Mahmoud (2019). In this work, we want to generate gloss representation from MSAr
while taking into consideration both the pre-processing phase and the usability of such a represen-
tation in the animation stage.
3 APPROACH AND RESULTS
This study aims to extract a set of relevant features while preserving the meaning of the input phrase,
to perform understandable sign animations by the deaf.
This can be achieved by extracting phrase tense and forms using the lemmas and the part of speech
tags of each token. Furthermore, words expressing emphasis like ”very ( d)” and ”often ( C r)”
have to be recognised. On one side, depending on the part of speech tags, one can capture the past,
present or future tense of the phrase. By default, a verb is always in its past tense. In the case where
it begins with (x), it switches to the future tense. Otherwise, if it begins with  ,© ,  ,, the verb
can be considered to be in the present tense. On the other side, a phrase form could be negative,
interrogative or conditional. In the case of negative form, the tense can be captured using particles.
Indeed, the negative particle ”la (¯)” and ”layssa (Hy)” indicates the present tense, ”lan ()”,
indicates the future tense and ”lam (” indicates the past tense. In addition, usually, interrogative
forms can be detected using the question mark (?) punctuation. Each interrogative form could
be labeled depending the associated adverb (”is (¡)”, ”who ()”, ”where (§)”, ”when (Yt),
”what ( ÐA)” and ”how (y)). Lastly, phrases in the conditional form contain the ”if” token (”if
( Ð) and ”if (w)”.
For the extraction of features we were based on the work of Aouiti & Jemni (2018), especially the
way they introduced the glossing rules by analogy to the ASL gloss in Aouiti et al. (2015). Our
contribution can be seen in the way we extracted each feature; we combined more grammar rules of
the Arabic language. Such as, To detect the future tense, we see if the part of speech tags contains
a future particle sin ” ( x)”, or the particle lan ” ( )” is identified. Figure 2 shows two gloss
representations based on those established rules.
4 CONCLUSION AND PERSPECTIVES
In this work, we were interested in the first stage of the translation from Modern Standard Arabic to
sign language animation that is generating a sign gloss representation. We identified a set of rules
mandatory for the sign language animation stage and performed the generation taking into account
the pre-processing proven to have significant effects on the translation systems. The presented re-
sults are promising but far from well satisfying all the mandatory rules. For example, the gloss
representation we proposed don’t take into account the pronouns to express genders, plurals or sin-
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Figure 2: Two examples of the gloss representation of two Arabic sentences. Top, interrogative form
and down, negative form.
gulars. Furthermore, the named entities expressing locations, people or times are not included. In
upcoming work, we aim to tackle these problems.
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